1 /37 



FIG. 1 




FIG. 2 




2/37 




3/37 



FIG. 4 



S11 



S12 



S15 



ACQUIRE ELEMENT 
ENVIRONMENTAL INFO., 







READ SET CONDITION 



(e.g. INK RESIDUAL AMOUNT, 
INK TYPE TEMPERATURE, pH) 






FIG. 6 



50 




CIRCUIT 



5/37 



FIG. 7 




fcfbfa 

RESONANCE FREQUENCY 



6/37 



FIG. 8A 




fc fb fa 

RESONANCE FREQUENCY INDICATING 
PEAK VALUE OF AMPLITUDE 




7/37 



FIG. 9E 




203 207 



8/37 




9/37 




10/37 



FIG. 12 



S21 



S22- 



QUESTION FROM OUTSIDE) (e.g. IS INK PRESENT ?) 

;e.g. INK RESIDUAL AMOUNT) 



ACQUIRE ELEMENT 
ENVIRONMENTAL INFO. 





NOT MEET 





S25 


REPLY TO OUTSIDE THAT 
IT DOES NOT MEET 



REPLY TO OUTSIDE THAT 
IT MEETS 



11 /37 




12/37 



FIG. 14A 




FIG. 14B 



37 




13/37 



FIG. 15 



S31 



S32- 



TRANSMIT LIGHT 
TOWARD ELEMENT 



RECEIVE LIGHT 
REFLECTED BY ELEMENT 



S34- 




NO NEED 



INFORM OF TANK 
REPLACEMENT 



14/37 




15/37 




16/37 




17/37 

FIG. 19 



OUTPUT 




302 



FIG. 20A 




FIG. 20B 




18/37 




FIG. 21B 




19/37 



FIG. 22 




FIG. 23 




20/37 




21 /37 




22/37 




23/37 



FIG. 28 




FIG. 29 

VDD 



\ | o Vout 



24/37 



FIG. 30 

151 




FIG. 31 



160 




25/37 

FIG. 32A 



162 




FIG. 32B 




26/37 



FIG. 33 



170 




27/37 




28/37 



FIG. 35 



29/37 




30/37 




31/37 



FIG. 38 



( START ) 



SELECT REPLY C ONDITION D3h 



CONVERT TO BINAR Y NUMBER 



D3h 

110100111 



CONVERT TO 
ELECTROMAGNETIC WAVE 
SHAPE & TRANSMIT 



RECEIVE & ACQUIRE 
ELECTROMAGNETIC WAVE 
SHAPE 



T 



CONVERT TO BINARY NUMBER 

I 




110100111 



D3h 



COMPARE 
REPLY CONDITION 
D3h (RECEIVED INFO.)= 
D3h (DISCRIMINATED ID 
CONDITION) 



NOT ACQUIRE INFO. 



YES 



ACQUIRE INFO. SUBSEQUENT 
TO REPLY CONDITION D3h 



( END ) 



32/37 



2? 
CD 



7\ 



CD 

-Mi 




33/37 



FIG. 40 




34/37 



FIG. 41 



INK ABSORPTION SPECTRUM 




WAVE LENGTH (nm) 



35/37 



1001 




37/37 




